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E. Stein

ABSTRACT

This invention relates to the creation of a software application
to: facilitate the creation, representation and publication of
digital objects; in particular, methods and apparatus that
improve digital resource retrieval on the part of end users and
to provide a new system for the web based marketing of
digital assets and the online distribution of metadata enriched

12 Claims, 9 Drawing Sheets
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APPARATUS AND METHODS FOR WEB
MARKETING TOOLS FOR DIGITAL
ARCHIVES—WEB PORTAL ADVERTISING
ARTS

CROSS-REFERENCES TO RELATED
APPLICATIONS

Not Applicable

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

Not Applicable

INCORPORATION-BY-REFERENCE OF
MATERIAL SUBMITTED ON A COMPACT DISC

Not Applicable

PRIORITY TO PROVISIONAL APPLICATION

This Utility Application claims priority from Provisional
Patent Application 60/970,767 filed on Sep. 7, 2007 and
incorporates said application in its totality herein by refer-
ence.

Portions of the disclosure of this patent document contain
material which is subject to copyright protection. The copy-
right owner has no objection to the facsimile reproduction by
anyone of the patent document or the patent disclosure, as it
appears in the Patent and Trademark Office patent file or
records, but otherwise reserves all copyright rights whatso-
ever.

1. BACKGROUND

The accurate description of a digital object is vital to its
preservation, discovery, management and distribution. Even
though a schema, such as, for instance the Dublin Core®, may
be used to provide a generally accepted standard for an “accu-
rate description” of an object, the description is (intention-
ally) limited by the schema itself. Therefore, to adhere to this
standard does not provide the possibility of either a very
broad or very granular detailed description (metadata) of the
object.

Cataloging schema also has inherited limitations. For
example, information collected within a schema is limited by
the subjective perspective of the cataloger or to the domain in
which the cataloger is a recognized expert. Although a
domain expert may be a recognized with regard to a particular
object or object type, he may not have an extensive knowl-
edge of, for example, a historic perspective of the class to
which the object type belongs. Additionally, the cataloging
process itself may be strictly limited in scope, perhaps due to
limited resources; thus the policy adopted to catalog the
objects may also be limiting by design.

Digital object representation is becoming increasingly sig-
nificant in the distribution of product information. That is to
say, the effective dissemination of information related to
products (for instance through search engines) has become
one of the primary means of its “distribution”, with the World
Wide Web representing one of the primary channels of dis-
tribution of this information and a market of exchange for the
information and commerce. This represents what can be
called the “semantic market place”. So, as objects are now in
part distributed through the effectiveness of their digital rep-
resentations, the construction of these representations is
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2

becoming increasingly significant. With the advent of seman-
tic technologies, which permit the extraction of this informa-
tion and “reasoning” related to the information extracted, the
construction of detailed semantic representations of digital
objects (semantic digital objects or SDO) represents a signifi-
cant challenge for ensuring an efficient distribution of the
digital objects, for instance utilizing an improved organic
search engine indexing for retrieval of the objects by the next
generation of semantic and meta—semantic search engines.
The inventive system, FIG. 1, described herein, addresses
these issues with an application for a complete value chain for
the creation of information enriched Digital Objects referred
to here as “Semantic Digital Objects” or SDO. The applica-
tion implements a multi schematic and multi layered
approach to metadata management ontologies, thesauri and
controlled vocabularies to create polyhierarchical semantic
representations. This multi layered approach refers to a multi-
level (multi-level) Digital Object (DO) submission process,
creating three “semantic” versions for each object. Also,
described herein are two marketing methods referred to as
semantic marketing methods, Semantic or Metasemantic
Advertising and Quantistic Marketing, which utilizes the
polyhierarchical Semantic Digital Objects (SDO) produced
by the platform to provide and locate associated detailed
product descriptions, such as information relating to a prod-
uct’s brand, company, cultural context, historical context,
historic context, among others, or a combination thereof, and
enhancing their representation to improve the likelihood of a
potential consumer finding the product he wants to purchase
or research. This list is not exclusive.
1. Background
2. Brief Summary of the Invention
3. Brief Description of the Several Views of the Drawings
3.1.1. FIG. 1. Inventive System
3.1.2. FIG. 2. User Types
3.1.3. FIG. 3. POLYCAT Authoring
3.1.4. FIG. 4. POLYCATAuthoring-Cataloging SDO
into the ADARTS Repository
3.1.5.FIG. 5. ADAMS Authoring-Points of View (POV)
3.1.6. FIG. 6. ADAMS Authoring-Aggregation
3.1.7. FIG. 7. Metadata Format Filter Process (MEFF)
3.1.8. FIG. 8. Publication: MEFF interaction with Pub-
lication Digital Object (PDO)
3.1.9. FIG. 9. ERD diagram of the inventive application
4. Detailed Description of the Invention
5. POLYCAT—A polyhierarchical cataloging tool: Creat-
ing multilayered and polyhierarchical representations of
digital objects
5.1. Overview
5.2. Multilayered Versioning
5.2.1. The Digital Object is submitted to a digital
repository (FEDORA) for preservation. This ver-
sion permits us to distribute the digital object by
“exposing” this representation of the document to
external harvesters of other federated reposito-
ries—such as those owned by universities, muse-
ums and digital libraries. We also, “expose” this
object to our own “federator” and aggregator of
DOs (and CDO) which is part of ADAMS.
ADAMS also has its own harvester to retrieve relevant
DOs from our repository and other digital reposi-
tories
5.2.2. The topics (or subjects) used to create each
Point of View (POV) in the cataloging process are
utilized to create a Topic Map of the archive.
Each object cataloged represents an instance which is
registered in the Topic Map ofthe inventive system.
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This creates a Topic Map of the object instances
deposited in the repository

5.2.2. A third “semantic” representation of this DO is
also created, with an instance (an RDF graph) of
this representation archived in the RDF triple store
or also referred to as the Semantic Repository of the
inventive system and utilizes “authorities” such as
ontologies (foundation or upper level, middle or
enterprise, and domain ontologies) thesauri, and
controlled vocabularies. This “ontological” cata-
loging can also be represented as a map or mapping
of RDF triples and visualized, representing a sec-

ond mapping of the archive contents
5.3 Interoperability
5.4 Introduction to Components and Modules
5.5 Metadata Schema Management Module
5.6 POV Management Module
5.6.1 *POV definition
5.6.2 *POV ontology
5.6.3 *POV construction
5.6.4 *POV instance
5.6.5 *POV Type Collection: the Phylogenic POV
5.6.6 *POV Alignment, Mediation and Mapping
5.7 Digital Object Management Module
5.9 General Functionality
5.10 POV Structure
5.10.1 POV Instance
5.10.2 POV Collection metadata
5.11 For POV Type Collection
5.12 For POV Type Instance
5.13 Process and History-Ontogenic and Phylogenic
5.13.1 End user annotation: folksonomies
5.14 Cataloger modules
5.15 Technology Utilized
5.16 CATALOGER: System requirements
5.16.1 Cataloger Administration
5.16.2 Policy Management

5.163 Community Management and Collection

Management
5.2.3. Schema Management

5.2.4. POV Management: Auditing and Statistics on

Objects and Users
5.3 Digital Object Management
5.3.1 Submission Work Flow
5.3.2 Handle and DOI
5.3.3 History and Versioning
5.3.4 Repository Search
5.3.5 Digital Object Mapping
5.3.6 Digital Object Mapping in the Repository
5.4 Technology Utilized
5.5 Application Functionality
5.5.1 LDAP Authentication
5.5.2 User and Authorization Management
5.5.3 Schema Management.
5.5.5 Community and Collections Management.
5.5.6 Digital Object Submission
5.5.7 Creating Object Container Types
5.5.8 Multiple Attachment File
5.5.9 Context Schema
5.5.10 Multi language
5.5.11 Administrative Metadata
5.5.12 Technical Metadata
5.5.12 Rights Metadata
5.5.13 Preservation Metadata
5.5.14 Annotations
5.5.15 Bibliographic Citations
5.5.16 Product Description Metadata
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5.5.17 E-commerce Metadata

5.5.18 Assigning User Permission

5.5.19 Digital Object Mapping with Topic Maps
5.5.20 Submission Work Flow

5.5.21 URI

5.5.22 Mapping Repository DOs

5.5.23 History and Versioning of DO

5.5.24 Repository Search

5.5.25 Statistics on Objects and Users

6. Introduction: ADAMS: A Digital Asset Management

System

6.1a. Data aggregation using SPARQL (SPARQL Pro-

tocol and RDF Query Language)

6.1b. ADAMS (A Digital Asset Management System)

6.1.1. The Authoring Component:

6.1.2 The aggregation process

6.1.3 Digital Object Aggregation ADARTS

6.1.4 Federated Search Module

6.1.5 Harvest Module

6.1.6 Trusted Federated Semantic Repository

6.1.7 Content authoring of Complex Digital Objects
(CDO)

6.1.8 Working with ADAMS: Complex Digital
Object Creator: CDOC

6.1.9 The semantic aggregation process

6.1.10 Semantic Digital Object Creator: SDOC

6.1.11 Collecting objects from external source

6.2 Aggregating Digital Objects into the ADAMS
Semantic Repository

6.2.1 Complex Digital Object (CDO) Ingestion into
the Semantic Repository

6.3. Mapping Digital Objects (DOs) into the ADAMS
Topic Map

6.4. The Ad Repository and search

7 Metadata Editor and Disseminator (MEFF)
7.1 The Metadata Editor and Publication: Metadata For-

mat Filter

7.2 Metadata Editor and Publication: Format Filter
7.3 MEFF Implementation: The ADARTS PMS (portal

management system)

7.4 A Note On Object Oriented Programming

7.4.1 Inheritance
7.4.2 Overloading

7.5 Levels

7.5.1 MEFF

7.6 Summary View

7.6.1 Detailed View

7.7 Channel Level MEFF

7.7.1 Category Level MEFF

7.7.2 User Level MEFF

7.7.3 Gallery Level MEFF

7.7.4 Gallery-item Level MEFF

7.7.5 Magazine Level MEFF

7.7.6 Issue Level MEFF

7.7.7 Article Level MEFF

7.7.8 Presentation Digital Object Creation
7.8 Metasemantic Digital Object Creation
7.9 Metadata Centric Content Management System
7.10 ADARTS Magazine: an example of MSDO

8 PUBLISHER

8.1 Filter Object Information
8.2 Import Digital Object Into Portal Cache
8.3 Digital Object Publication Component MSDO
8.4 PDO—Presentation Digital Object
8.4.1 Template Creator: PDO Creator
8.4.2 Template Management Module
8.4.3 MSDO Management
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8.4.4 MSDO Creator
8.4.5 Metasemantic Digital Object Creation

8.5 Metadata Centric Content Management System
8.5.1 ADARTS Magazine: an example of MSDO

9 SEMANTIC MARKETING

9.1 Introduction: Context, and Usefulness of the Inven-
tion

9.2 Smart Ad Construction Process

9.3 The Semantic Marketing Methods

9.3.1 Metasemantic and Semantic Search Engine
Retrieval

9.3.2 The Quantistic Marketing Method (QMM)

9.4 The Smart Ad Construction Process

9.4.1 An analog print based resource is digitized
(scanned), cataloged and submitted to the preser-
vation repository (FEDORA). This version can be
“exposed” to external harvesters of other federated
repositories for distribution. The object is also har-
vested by the ADAMS component for aggregation
process of object enrichment and preparation for
publication.

9.4.2 The topics (subjects) used to create each POV
utilized during the cataloging process for this
instance is registered in the topic map of the sys-
tem. This creates a Topic Map of the object
instances deposited in the repository

9.4.3 A third “semantic” representation of this object

is also created, with an instance (an RDF graph) of

this representation archived in the RDF triple store
or also referred to as the Semantic Repository of the
system. This RDF graph is also visualized—this
represents a second mapping of the archive con-
tents
10 Smart Ad
10.1 Semantic marketing methods
10.2 Smart Ad cataloging method
10.3 Smart Ad enrichment
10.4 Smart Ad search and distribution
10.5 Market Research
10.5.1 Marketing Analysis
10.5.2 Marketing Analysis: Phases
11. REFERENCES
12. Appendix A [03660]
13. Appendix B [03670)
13.1 The principle functions of the Publication compo-
nent
14. APPENDIX C DATABASE DESIGN: ADARTS
14.1. USERS
14.2. CATEGORIES
14.3. BRAND
14.4. GALLERY
14.5. GALLERYITEM
14.6. METADATA: DUBLIN CORE (DC)
14.7. MEFF: METADATA FORMAT FILTER
14.8. MAGAZINE
14.9. CONTACT DIRECTORY
14.10 OTHER
14.10.1. Customer: Data relative to the customers
14.10.2. Data relative to user roles
14.10.3. Data relative to visitors
14.10.4. Data relative to product categories
14.10.5. Data relative to brand
14.10.6. Data relative to brand associated to the cat-
egory
14.10.7. Data relative to brand associated to the user
14.10.8. Data relative to gallery
14.10.9. Data relative to gallery type
14.10.10. Data relative to the gallery list
14.10.11. Data relative to state of payment for a gal-
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14.10.12. Data relative to state of a gallery

14.10.13. Data relative to a multigallery

14.10.14. Data relative to gallery templates

14.10.15. Data relative to template types

14.10.16. Data relative to the visitor gallery: album

14.10.17. Data relative to the galleryitem

14.10.18. Data relative to the versions of the gallery-
item

14.10.19. Data relative to the type of version for a
galleryitem

14.10.20. Data relative to the state of a galleryitem

14.10.21. Data relative to the galleryitem of a cat-
egory

14.10.22. Data relative to the metadata of the object

14.10.23. Data related to the MEFF metadata schema

14.10.24. Data related to the MEFF type

14.10.25. Data related to the MEFF channel

14.10.26. Data related to the MEFF filter

14.10.27. Data related to the MEFF filter channel

14.10.28. Data related to the MEFF filter category

14.10.29. Data related to the MEFF filter gallery

14.10.30. Data related to the MEFF filter galleryitem

14.10.31. Data related to the MEFF filter user

14.10.32. Data related to the MEFF filter metadata

14.10.33. Data related to the MEFF filter magazine

14.10.34. Data related to the MEFF filter issue

14.10.35. Data related to the MEFF filter article

14.10.36. Data relative to the magazine

14.10.37. Data relative to the state of a magazine

14.10.38. Data relative to the magazine issue

14.10.39. Data relative to the state of the issue

14.10.40. Data relative to the article

14.10.41. Data relative to the state of the article

14.10.42. Data relative to an article associated to a
category

14.10.43. Data relative to contacts associated to the
user

14.10.44. Data relative to the types of contacts

14.10.45. Data relative to a country

15. APPENDIX D—GLOSSARY

Glossary

15.1. Harvester

15.2. aDORe: A modular, Standards-based Digital
Object Repository

15.3. OAI (Open Archives Initiative)

15.4. Harvesting interface

15.5. Repository

15.6. Resource

15.7. Item

15.8. Record

15.9. Digital Object

15.10. Complex Digital Objects (CDO)

15.11. Federated Repositories

15.12. The complex nature of the assets MPEG-21
(Moving Picture Experts Multimedia framework,
standards ISO/IEC 21000)

15.13. Surrogate

15.14. Quantistic

15.15. OpenURL (Uniform Resource Locator format)

15.16. DOI: Unique Universal Digital Object Identifier

15.17. XSLT (EXtensible Stylesheet Language Trans-
formations)

15.18. Topic Maps

15.19. Ontology

15.20. The aDORe Architecture

2. BRIEF SUMMARY OF THE INVENTION

This invention relates to the creation of a software appli-
cation to: facilitate the creation, representation and publica-
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tion of Digital Objects (DO); in particular, methods and appa-
ratus that improve digital resource retrieval on the part of end
users and to provide a new system for the web based market-
ing of digital assets and the online distribution of metadata
enriched advertising.

3. BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

Other features and advantages of the present invention will
become apparent in the following detailed descriptions of the
preferred embodiment with reference to the accompanying
drawings, of which:

3.1.1. FIG. 1. Inventive System

3.12. FIG. 2. User Types

3.1.3. FIG. 3. POLYCAT Authoring

3.1.4. FIG. 4. POLYCAT Authoring-Cataloging SDO into
the ADARTS Repository

3.1.5. FIG. 5. ADAMS Authoring-Points of View (POV)

3.1.6. FIG. 6. ADAMS Authoring-Aggregation

3.1.7. FIG. 7. Metadata Format Filter Process (MEFF)

3.1.8. FIG. 8. Publication: MEFF interaction with Publica-
tion Digital Object (PDO)

3.1.9. FIG. 9. ERD diagram of the inventive application

4. DETAILED DESCRIPTION OF THE
INVENTION

The present invention is described more fully hereinafter
with reference to the accompanying drawings, in which pre-
ferred embodiments of the invention are shown. This inven-
tion may, however, be embodied in many different forms and
should not be construed as limited to the embodiments set
forth herein; rather, these embodiments are provided so that
this disclosure will be thorough and complete and will fully
convey the scope of the invention to those skilled in the art.

Referring to FIGS. 1 and 2, the current invention relates to
a software application to: facilitate the creation, representa-
tion and publication of Digital Objects. The invention
improves digital resource retrieval on the part of end users and
represents a new system for the web based marketing of
digital assets and the online distribution of metadata enriched
advertising.

The software application creates polyhierarchical descrip-

tions of digital objects by consolidating concepts into broader
contexts to augment potential sources of associations,
referred to in this document as “semantic pointers” for
improved SEO (search engine optimizations) of simple DOs
(digital objects).
The software application has a Portal Management System
(PMS), a Metadata Centric Content Management System
(CMS) and a thematic portal (subject gateway) referred to
here as Advertising Arts (ADARTS), which has been devel-
oped so that said Digital Objects can be used for an exemplary
marketing method described herein.

5. POLYCAT—A Polyhierarchical Cataloging Tool:
Creating Multilayered and Polyhierarchical
Representations of Digital Objects

5.1. Overview

Referring to FIGS. 1 and 2, the inventive system comprises
three sequential macro phases: Cataloging, Authoring and
Publication, each represented by its respective software com-
ponent utilized during the description, enrichment and distri-
bution of Digital Objects.

Each macro phase comprises various micro phases, with
their respective software modules. Referring to FIGS. 1, 3,
and 4, the component dedicated to the description of Digital
Objects, during the Archiving phase, is referred to here as the
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“Cataloger” or POLYCAT. The Cataloger is a digital reposi-
tory front end created to enable a polyhierarchical, multi-
schema, approach to cataloging.

Referring to FIGS. 1,5, and 6, the component dedicated to
the enrichment of Digital Objects, during the Authoring
phase, is referred to here as A Digital Asset Management
System (ADAMS). It is a Digital Object aggregator and dis-
seminator, used to facilitate the construction and representa-
tion of Complex Digital Objects (CDO).

Referring to FIGS. 1, 2 and 8, the final component
described here, utilized during the Publication phase, inter-
prets the complex, Semantic Digital Object (SDO) assembled
in ADAMS, and transforms it into XHTML for a web based
distribution—ADARTS portal management system.

These three macro phases are embodied by three macro
software components, which respond to the requirements of
each of the three macro phases. The three macro software
components are:

PolyCat;

ADAMS Aggregator;

ADARTS portal and portal management system.

Follows is an overview of these three software components
which will cover the phases cataloging, aggregation (en-
richment) and publication of Digital Objects (DO).

5.2. Multi Layered Versioning

Referring generally to FIGS. 1, 3 and 4, the cataloging
process begins with an analysis of cataloging requirements,
object type and collection description, which is deconstructed
into potential Points of View (POV) to utilize during the
cataloging process. The relevant POV's are then constructed if
not already available in preconfigured metadata scheme
(Dublin Core®) defining the domain of each point of view
and utilizing “authorities” like ontologies, thesauri, and con-
trolled vocabularies.

The inventive system manages multiple user repositories
permitting users to archive multiple collections. User level
and collection level metadata is registered for each user and
their collections, along with relevant metadata for each Point
of View (POV) selected for the cataloging process. At this
point, a multi level Digital Object (DO) submission process,
consisting of the creation of three “semantic” versions for
each DO can begin:

5.2.1. The Digital Object is submitted to a digital reposi-
tory (FEDORA) for preservation. This version permits
us to distribute the DO by “exposing” this representation
of the document to external harvesters of other federated
repositories—such as those owned by universities,
museums and digital libraries. We also, “expose” this
object to our own “federator” and aggregator of DOs
(and CDO) which is part of ADAMS. ADAMS also has
its own harvester to retrieve relevant DOs from our
repository and other digital repositories.

5.2.2. The topics (or subjects) used to create each Point of
View (POV) in the cataloging process are utilized to
create a Topic Map of the archive. Each DO cataloged
represents an instance which is registered in the Topic
Map ofthe inventive system. This creates a Topic Map of
the DO instances deposited in the repository.

5.2.3. A third “semantic” representation of this object is
also created, with an instance (an RDF graph) of this
representation archived in the RDF triple store or also
referred to as the Semantic Repository of the inventive
system and utilizes “authorities” such as ontologies
(foundation or upper level, middle or enterprise, and
domain ontologies) thesauri, and controlled vocabular-
ies. This “ontological” cataloging can also be repre-
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sented as a map or mapping of RDF triples and visual-
ized, representing a second mapping of the archive
contents.

The Digital Object now has three semantic representations.
Each of these three representations can be utilized in different
processes and in different ways; for example, for enrichment,
for search retrieval and for distribution. Each of these three
semantic representations also creates a type of semantic
handle which can be utilized by different applications, in
different systems and in different ways, alone or in combina-
tion.

5.3 Interoperability

Interoperability between TM and RDF is achieved using
URIs (universal resource identifier) so the same Complex
Digital Object (CDO) can be represented by the same URI in
all of its representations. The FEDORA URI representing the
actual digital object (image or multimedia document) can be
different from the one representing the identity of the object
(used in the RDF graph). However, the connection between
the two is represented by means of a property of the RDF/TM
representation of the DO. The solution adopted is to incorpo-
rate in the URI the name of the server which provides the
referencing to the objects.

The aim of this multi layered approach is to offer the best
possible (qualitatively and quantitatively) semantic represen-
tation of digital content and its metadata, for distribution
across network channels, today and in the future. And these
three approaches and their related applications represent the
most promising technologies on the horizon.

Although there are applications which map, merge, align
and crosswalk between different metadata systems or ontolo-
gies or data formats, information is lost at each stage. Adopt-
ing this multi layered approach provides the greatest data
fidelity.

As the market place is becoming semantic, detailed seman-
tic resource description is essential for asset utilization in
future semantic applications. It is neither desirable, prudent
or obligatory to adopt a one level approach.

Adopting a multilayered approach equates to preparing
digital assets for a complete method of distribution through
multiple channels including, but not limited to, for example,
the World Wide Web, intra-nets, cellular, among others. The
sum is also greater than the parts, offering services and
capacities that no single system offers.

The inventive system described, combines three different
approaches into one synchronized Digital Object (DO) cata-
loging systems in order to create the richest possible repre-
sentation of a DO. This creates the possibility of a multifac-
eted approach to search, described as a meta-semantic search
in the exemplary application called Advertising Arts
(“ADARTS”).

5.4 Introduction to Components and Modules

Referring generally to FIGS. 1, 3 and 4, the software com-
ponent described here, details the creation of a flexible, multi-
faceted and polyhierarchical cataloging system that facili-
tates the qualified description of DOs from multiple Point of
Views (POV). The description of a DO as a construction of
multiple Point of Views (POV) offers two principle advan-
tages; one, to create an enriched end user experience and two,
to provide a structure for the creating links to associated
content of other semantically cataloged resources. The pur-
pose of multiple POVs is to provide a more accurate and
detailed description of interesting aspects of an object and to
create pointers to associated resources. The Cataloger com-
ponent comprises modules for:

Metadata Schema

Construction

Validation

Authority binding

Revision and validation workflow
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Publication in semantic repository
POV management
POV definition
Construction
Aligning or mediation
Mapping
Revision and validation workflow Publication in seman-
tic repository

DO management

DO submission with all object representations (image,

audio, pdf, doc etc.)

Semantic cataloging with POV ontology

Revision and validation workflow

Publication in semantic repository

5.5 Metadata Schema Management Module

This module manages the metadata cataloging schema
templates, and the associate workflow including: their addi-
tion to the system, their validation and their management
from within the Cataloger component. The Metadata Schema
Management Module permits a flexible structure for schema
management necessary for the creation of catalog entries with
multiple POVs or polyhierarchical cataloging for the con-
struction of polyhierarchical representations of DOs.

Standard schema include: technical data, the product infor-
mation, the descriptive data, and e-commerce data. Each
metadata schema represents a class that can be used to build
a Point of View (POV). Each metadata schema template is
validated before it can be utilized by the system. Schema
creators, such as, data regarding authors of the metadata
schema template (domain experts), are linked to the schema
itself and all operations on the schema (catalogers) are logged
into the system. Any modification of a metadata schema tem-
plate generates a new version of the schema itself and must
follow a revision and validation process before it substitute
for the published version.

Whenever available for any given POV, authorities such as
domain ontologies, thesaurus or controlled vocabularies are
utilized controlled data input fields. When an authority is not
available, a descriptive field can be utilized to annotate a POV.

5.6 POV Management Module

This module permits the creation of POV related to an
object and its management within the Cataloger component.
A typical POV is constructed utilizing an ontology consisting
of several metadata schema templates. These are needed in
order to generate a Point of View Instance associated to the
object being cataloged.

The metadata schema template represents the class and
subclasses that build (that are represented by) the ontology. It
is possible to customize the POV ontology adding new data
and object properties to the classes.

Different POVs of the same information sources are rep-
resented as domain ontologies related to the “reference”
ontology (DOLCE) which describes the data source vocabu-
lary. Third party applications only see the POV ontology,
while the internal query engine takes the advantage of the
whole representation.

A POV can vary from a simple descriptive note or annota-
tion added to a standard schema by a domain expert to the
definition of a POV class consisting of multiple subclasses.

5.6.1 *POV Definition

Contains a descriptive definition of the POV identifying
and utilizing domain ontologies, thesauri and controlled
vocabularies when possible and available and their relation-
ship with other surrounding vertical (middle and domain) and
horizontal (higher or foundations) ontologies being utilized,
and related thesauri and controlled vocabularies. In the
absence of adequate domain ontologies, domain thesauri or
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controlled vocabularies domain experts are responsible for
creating a detailed description of the domain, citing key ref-
erences which can be utilized to extract key concepts and
descriptions relating to the domain. This is accomplished by
the domain expert utilizing the schema for domain expert—
POV creator.

5.6.2 *POV Ontology

Defines a POV domain instances and phylogenic ontology
class attributes.

5.6.3 *POV Construction

Create ontology using metadata schema templates as class
and subclass of the ontology and add additional POV (do-
main) specific fields and relations as necessary.

5.6.4 *POV Instance

POV Instance: is an instance of a POV ontology that has
been used to catalog semantically the DO in the POV.

5.6.5 *POV Type Collection: The Phylogenic POV

The domain ontology POV can also describe a class of
objects or “collection”, which can be used to define and
describe a time base process relationship or historic perspec-
tive for each member of this POV collection and its relation-
ship with the other members of the collection. This is referred
to here as a phylogenic classification and is utilized to create
a semantic timeline of a particular POV collection and its
members.

A POV collections level descriptive field is used to describe
the class of members; this description is inherited by each
member of the collection to which is added the specific
description of the role or place of each DO within the time
based process described. This description of the DO under
study is then collocated between what has become before and
after, permitting it to be located (descriptively) along a time-
line representation. Because a DO can be described by mul-
tiple POVs, a DO can be a member of multiple POV collec-
tions, and situated along multiple timelines, permitting a time
based tracking of features and functions of a “collection” for
each POV created.

5.6.6 *POV Alignment, Mediation and Mapping

POV ontologies are connected to other upper ontologies
and middle ontologies (DOLCE) that permits the joining of
all semantic information together. Available ontologies are
subdivided into upper ontology, middle ontology and domain
ontology. These ontologies are structured in hierarchic mode.
There is an upper ontology that connects the sub-ontologies
named middle-ontology. Middle ontologies connect sub-on-
tology named domain ontology specific for each domains. In
some cases the “last ontology” can be represented by the
POV. Each POV could be connected to other POV to allow
semantic cataloging.

The Administrator sets the POV policy to provide the user
(cataloger or domain expert) with access to create the POV
Instance. Any POV is revised and validated before it is pub-
lished into the semantic repository allowing its utilization for
semantic cataloging. Data regarding authors of the POV are
linked to the schema itself and all operations on the POV are
logged into the system.

Any modification of a POV generates a new version of the
POV itself that must follow the revision and validation pro-
cess before it substitutes the published version. A POV can
grow in time and all objects automatically inherit new infor-
mation.

5.7 Digital Object Management Module

The core module of the Cataloger for the submission
includes various metadata schema, which include schema for
the management of multiple languages, rights management
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and preservation. The system also includes the schema for the
registration of various points of view of an object or their
POV.

When a user submits an object into the Cataloger, (POLY-
CAT) he first must choose at least one POV ontology to
describe it. In this way a POV instance is added to the Cata-
loger, for each POV used to describe an object. Each new
POV instance is added separately from the POV ontology.
The user must add an object representation of the digital
object that he wants to catalog (e.g., image, audio, pdf, doc).
The system will automatically extract technical information
from the surrogates and store them into the object as technical
metadata. All metadata related to the community of the user
are inherited during object submission. Each user is guided
through the cataloging process for his or her particular exper-
tise and POV using dedicated ontologies.

Each POV instance is composed of several metadata
schema template that represents the user’s classes and sub-
classes, so the user is guided to fill schema with data using
fields controlled by the appropriate authorities (ontologies,
thesauri and/or controlled vocabularies) when possible. Users
authorized to submit new information into POV can create
several instances of POV for entering new information. Any
DO is revised and validated before it is published into seman-
tic repository for their utilization. Data regarding authors of
the object are linked to the DO itself and all operations on the
DO are logged into the system. Any modification of a DO
generates a new version of the DO itself that must follow the
revision and validation process before it substitutes for the
published version.

5.9 General Functionality

The process of creating high quality metadata for each DO
begins at the moment of submission. The Cataloger is a soft-
ware component utilized during the Archiving phase of the
project and sits on top of the repository (FEDORA). The
Cataloger can also catalog objects into multiple digital
repositories and is not limited in any way to the FEDORA
digital repository. This cataloging component utilizes sepa-
rate modules for the cataloging of an object from different
perspectives or POVs. Each of these modules consists of its
associated schema for metadata input. These schema are used
to create multi-faceted and polyhierarchical catalog entries
with schema fields linked to available authorities such as
ontologies, thesauri, and controlled vocabularies. Exemplary
schema would include schema for multi language descriptive
metadata, annotations, bibliographic references, product
related information, e-commerce information and technical
information for instance related to an image file, among oth-
ers. This is a key aspect of the inventive semantic approach to
the creation of information enriched digital assets and begins
a value chain by building quality semantic handles for the
DOs.

During the Enrichment phase, these DOs can be further
enriched with links to correlated information selected from
“trusted” content providers. Enrichment here implies the pro-
cess of adding semantic value to a DO by providing different
possible contexts from which to consider the DO, offering the
end user the opportunity for a deeper and/or broader study of
the DO.

Enrichment is an integral part of the cataloging architec-
ture utilized, permitting metadata annotations to the DOs in
the collection by qualified experts in various fields, as well as,
associating external content (images, videos, articles) and
their metadata. This enables the creation of an unlimited
network of interrelated detailed information associated to a
DO (Complex Digital Object).
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Upon ingestion into the digital repository (DR), each DO
inherits the administration and collections level metadata
associated with its account and account type. Depending on
its DO type (ex.: image, audio, video, text) each media asset
is assigned the appropriate descriptive metadata, a unique
universal identifier, copyright and usage permission are reg-
istered. This permits a complete audit history, including the
tracking of every user transaction, modification to each asset
and each user interaction.

5.10 POV Structure

The structure of the POV of a parent object is built upon a
POV model which includes the following elements:

POV Type are aggregation of schema templates which are
used to create a model of a particular POV;

POV Type Collection: describes the DO as a collection of the
POV instances. Each POV Instance has a POV type.

The structured metadata of every POV consists of an aggre-
gation of default scheme for the registration of metadata.
These include:

Collection metadata

Administrative metadata

Technical metadata

Descriptive metadata

Annotation metadata

Citation metadata
To these default templates it is possible to add template
scheme customized for a particular Point of View (POV).

5.10.1 POV Instance

The POV instance has two aspects:

The POV Instance considered as an instance of a POV Type
relative to a DO;

5.10.2 POV Collection Metadata

Collection metadata is cataloged for the POV Type Collec-
tion and for POV Type Instance.

We will follow the Dublin Core® Collection Description

Application Profile Data Model.

5.11 For POV Type Collection
1. Unitary Finding Aid: it is inherit by POV Type Model

which describe the POV as a whole;

2. Hierarchic Finding Aid: it is inherit by POV Type Model
which describe the POV as a whole and, together with
information about the individual POV Type Instance
within it and their Content, including contextual informa-
tion about the relation of the POV Type Instance and their
Content to the Collection as a whole;

3. Analytic Finding Aid: A Collection-Description which
consists of information about the individual POV Type
Instance within it and their Content.

4. Time based process description—semantic time line
instance annotation.

5.12 For POV Type Instance:

1. Unitary Finding Aid: it is inherit by POV Type Collection
Analytic Finding Aid;

2. Hierarchical Finding Aid: it is inherit by POV Type Col-
lection Analytic Finding Aid, together with information
about the individual schema within it and their Content,
including contextual information about the relation of the
schema and their Content to the Collection as a whole;

3. Analytic Finding Aid: A Collection-Description which
consists of information about the individual Schema within
it and their Content.

5.13 Process and History-Ontogenic and Phylogenic

This approach permits, for example, the creation ot historic
POV collections of groups of instances. For each POVs cata-
loged an object can form part of a respective collection.
Utilizing a single instance collection the user can also create
a collection relating to the different phases of a creative pro-
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cess related to the creation of an object, from a given POV. If
an object is seen as the end product of a series of production
processes, the description of the process can also be consid-
ered a collection.

To generate semantic timeline navigation of POV
instances, for example within a web based distribution chan-
nel’s image gallery or search, each Point of View needs to be
considered as a composed of a collection of Digital Object
instances linked to that particular POV, within a time based or
historic perspective. This is referred to here as a phylogenic
classification and it is utilized to create a semantic timeline of
a particular POV. This means that a POV Type Collection
descriptive field needs to describe how the object under study
is related to what has come before and after. This is placed
(descriptively) on the POV timeline. This permits a time
based tracking of features and functions of a “collection” for
each point of view created.

5.13.1 End User Annotation: Folksonomies

A browser-based repository interface permits the addition
of future annotations (tagging), citations and bibliographic
references for each digital origi